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(54) MICROCOMPUTER AND COUNTING PROCESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a microcomputer equipped with a counting 
processing program which does not vary in the execution time of counting processing 
even when a clock frequency division ratio is varied. 

SOLUTION: This microcomputer 10 is a microcomputer which internally has a main 
program performing main processing and a subprogram performing counting 
processing needed to execute the main processing. This computer 10 is equipped with 
a program storage means 12 which stores the subprogram performing the counting 
processing, a frequency division ratio data storage means 14 which stores clock 
frequency division ratios set for the main processing and count numbers 
corresponding to the clock frequency division ratios, a selecting means 16 which 
selects one clock frequency division ratio out of the clock frequency division ratios 
stored in the frequency division ratio data storage means 14, a clock generating 
means 18 which generates a clock signal for the main processing by dividing the 
frequency of the input clock signal according to the selected clock frequency division 
ratio and outputs it, and a counter 20 which counts the input clock signal only by the 
count number. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A program store means by which are the microcomputer which contained 
the main program which performs the main processing, and the subprogram which 
performs count processing required for activation of the main processing, and the 
subprogram which performs said count processing is memorized, A division ratio data 
storage means to memorize the amount of counts determined corresponding to two 
or more clock division ratios set up for activation of said main processing, and each 
set-up clock division ratio, respectively, A clock generation means to generate and 
output the clock signal for said main processing by carrying out dividing of the input- 
clock signal based on either of said clock division ratios, The microcomputer 
characterized by having the counter with which only said amount of counts counts 
the fixed period which follows change of said input-clock signal and changes. 
[Claim 2] The microcomputer characterized by having a selection means to choose 
one clock division ratio of the arbitration from from among the clock division ratios 
memorized by the division ratio data storage means. 

[Claim 3] A division ratio data storage means is a microcomputer according to claim 2 
characterized by having memorized the data table which specifies beforehand the 
amount of counts adjusted corresponding to the size of a clock division ratio so that 
the execution time of count processing may always become fixed irrespective of the 
size of the clock division ratio chosen by the selection means, in case count 
processing which counts the time amount of predetermined die length is performed. 
[Claim 4] So that it is called periodically, and it may be the approach of performing 
count processing which counts the time amount of predetermined die length and the 
execution time of count processing may always become fixed irrespective of the size 



of a clock division ratio by the program which performs the main processing The step 
which chooses one clock division ratio of the arbitration from from among the clock 
division ratios which prepare the data table which specifies beforehand the amount of 
counts adjusted corresponding to the size of a clock division ratio, are set up 
beforehand, and are memorized. The step which determines the amount of counts 
corresponding to the selected clock division ratio from a data table. The step which 
generates and outputs the clock signal for main processing by carrying out dividing of 
the input-clock signal based on said selected clock division ratio, The count art 
characterized by having the step among which only said amount of counts counts the 
fixed period which follows change of said input-clock signal and changes. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The microcomputer with which this invention built in the main 
program which performs the main processing, and the subprogram which performs 
count processing required for activation of the main processing. It is periodically 
called to a list by the program which performs the main processing, and is related with 
the count art which counts the time amount of predetermined die length. Further in a 
detail It is related with the microcomputer and list which perform count processing 
from which it was made for the input value over the main processing not to change 
even if the clock division ratio changed at a count art. 
[0002] 

[Description of the Prior Art] The count processing which counts the time amount of 
a certain die length is used in the field of much signal processing. For example, count 
processing is used also in the field of video-signal processing of the camera equipped 
with image sensors as an image sensor. The camera equipped with image sensors 
usually carries out signal processing of the video signal of the image picturized by the 
midpoint of a screen on the occasion of the video-signal processing when picturizing 
the animation of the photographic subject which is crossing the screen of image 
sensors, and is outputting it as a video signal of an animation. And in order to 
picturize a photographic subject by the midpoint of a screen, when time amount is 
counted and it becomes predetermined time amount with the count processing 
program which is programmed by the microcomputer attached to image sensors and is 
built into it, a photographic subject is picturized, and the video signal is outputted. 
[0003] The program which performs count processing is included in electronic 
equipment, such as image sensors, and is usually programmed by the storage means 



of the nest microcomputer which contained the program which performs the main 
processing, for example, ROM, (Read Only Memory, read-only memory). In a count 
processing program, it decides on the time amount which activation of processing of a 
predetermined main program takes by all the execution cycles from initiation of the 
main program which performs the predetermined main processing included in the 
microcomputer to termination, and the set-up clock division ratio. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in order to demand reduction- 
ization of the power consumption of a microcomputer and to respond to the request 
with low-power-ization of electronic equipment, the count processing which enlarges 
a clock division ratio and lengthens all the execution cycles from initiation of a main 
program to termination is demanded. Then, although the manufacturer side of a 
microcomputer had set up the clock division ratio uniquely conventionally, in order to 
reduce power consumption, it is required that the user of a microcomputer should 
enable it to choose a desired clock division ratio from many clock division ratios. 
[0005] However, in order that the execution time of count processing may change 
according to selection of a clock division ratio in case the input signal from the 
outside which changes in time processes with the main processing program, when a 
user chose and sets up a desired clock division ratio since the time amount which 
activation of count processing takes changes according to a clock division ratio, it 
changed to the signal of a value an input signal made a mistake in differing from a true 
value, and the problem that where of an error arises in the result of the main 
processing was. for example, with the camera which uses the above-mentioned image 
sensors as an image sensor, when the clock division ratio was changed, picturized the 
photographic subject for for [ every ] 1 second before modification, and it was 
outputting the video signal — after modification — the size of a clock division ratio - 
- every [ for example, ] 0.5 seconds — or since a photographic subject will be 
picturized every 1 .5 seconds and a video signal will be outputted, image sensors will 
output a different video signal before and after modification of a clock division ratio. 
[0006] Then, the object of this invention is offering the microcomputer equipped with 
a count processing program which does not change the execution time of count 
processing even if it is in the microcomputer which contained the count processing 
program which can set a clock division ratio as arbitration and changes a clock 
division ratio, and a count art. 
[0007] 

[Means for Solving the Problem] this invention person thought it required to adjust 
the execution time of count processing so that the execution time of count 
processing may not change according to a clock division ratio, in order to make it the 
execution time of count processing not change, even if it changed the clock division 
ratio. That is, irrespective of the size of a clock division ratio, the amount of counts 
adjusted corresponding to the size of a clock division ratio was specified beforehand, 



and it considered counting only the amount of counts so that the execution time of 
count processing might always become fixed. In order to attain the above-mentioned 
object, based on above-mentioned knowledge, the microcomputer concerning this 
invention A program store means by which are the microcomputer which contained 
the main program which performs the main processing, and the subprogram which 
performs count processing required for activation of the main processing, and the 
subprogram which performs said count processing is memorized, A division ratio data 
storage means to memorize the amount of counts determined corresponding to two 
or more clock division ratios set up for activation of said main processing, and each 
set-up clock division ratio, respectively, A clock generation means to generate and 
output the clock signal for said main processing by carrying out dividing of the input- 
clock signal based on either of said clock division ratios, It is characterized by having 
the counter with which only said amount of counts counts the fixed period which 
follows change of said input-clock signal and changes. 

[0008] Suitably, the microcomputer concerning this invention has a selection means 
to choose one clock division ratio of the arbitration from from among the clock 
division ratios memorized by the division ratio data storage means. 
[0009] Moreover, the count art concerning this invention is periodically called by the 
program which performs the main processing. So that it may be the approach of 
performing count processing which counts the time amount of predetermined die 
length and the execution time of count processing may always become fixed 
irrespective of the size of a clock division ratio The step which chooses one clock 
division ratio of the arbitration from from among the clock division ratios which 
prepare the data table which specifies beforehand the amount of counts adjusted 
corresponding to the size of a clock division ratio, are set up beforehand, and are 
memorized. The step which determines the amount of counts corresponding to the 
selected clock division ratio from a data table, The step which generates and outputs 
the clock signal for main processing by carrying out dividing of the input-clock signal 
based on said selected clock division ratio, It is characterized by having the step 
among which only said amount of counts counts fixed ****** which follows change of 
said input-clock signal and changes. 

[0010] In the microcomputer and count art concerning this invention, corresponding 
to the size of a clock division ratio, the amount of counts is adjusted so that the 
execution time of the count processing which counts the time amount of 
predetermined die length may become always fixed irrespective of setting out of a 
clock division ratio. Even if a clock division ratio is changed by this, the execution 
time of actual count processing ceases to change. In this invention, the object of a 
count is not the number of the input-clock signals itself but the count called the fixed 
period from the main processing. Since time amount required to perform a program is 
changed according to the clock division ratio of an input-clock signal, the period to 
which count processing is called from the main processing is also changed by the 



clock division ratio. The object of a count is the count to which this count processing 
was called. One **** of counters is carried out by one count processing. If you want 
to add a counter n times, count processing is called n times from the main processing. 
That is, a counter counts by being repeatedly called from the main processing a fixed 
period, and when it amounts to n times, it is completed. 
[0011] 

[Embodiment of the Invention] With reference to an accompanying drawing, the 
example of an operation gestalt is given to below, and the gestalt of operation of this 
invention is explained to it at concrete and a detail. 

The example of the example book operation gestalt of an operation gestalt of a 
microcomputer is an example of the operation gestalt of the microcomputer 
concerning this invention, and drawing 1 is the block diagram showing the 
configuration of the microcomputer of this example of an operation gestalt. A 
microcomputer 1 0 is a microcomputer which contained the main program which 
performs the main processing, for example, the main program which performs video- 
signal processing of the image which image sensors picturized, and the subprogram 
which performs count processing required for activation of the main processing, and 
in addition to the storage means of a main program, as shown in drawing 1 , it is 
equipped with the program store means 12, the division ratio data storage means 14, 
the selection means 16, the clock generation means 18, and the counter 20. 
[0012] The program store means 12 is a storage means by which the subprogram 
which performs count processing required in order to perform the main processing is 
memorized, for example, ROM is used. The subprogram of the count processing 
memorized by ROM performs count processing which clocks the time amount of a 
certain predetermined die length. 

[0013] The division ratio data storage means 14 are storage, such as a register, and 
memorize the data table which specifies the number of counts corresponding to the 
size of the clock division ratio set up for the main processing, and a clock division 
ratio. In the microcomputer of this example of an operation gestalt, two or more 
selectable clock division ratios are beforehand specified in the case of count 
processing, and the data table which defined the number of counts is beforehand 
determined based on the processing time required for count processing corresponding 
to each clock division ratio. That is, irrespective of the size of a clock division ratio, a 
data table specifies beforehand the amount of counts adjusted corresponding to the 
size of a clock division ratio so that the execution time of count processing may 
always become fixed. 

[0014] An example of the data table which specifies the number of counts 
corresponding to a clock division ratio and a clock division ratio has a thing as shown 
in a table 1. With a table 1, a time interval is a time interval from which count 
processing is performed by each clock division ratio, and the number of counts shows 
the number of counts required in order to measure 1066.6ms. In this example of an 



operation gestalt, as shown in a table 1, the number of counts required in order to 
measure 1066.6ms corresponding to the clock division ratio which the clock division 
ratio was set as 1/2, 1/4, and 1/8, and was set up is set up with 4, 2, and 1, 
respectively. 
[0015] 

Table 1 Clock division ratio Time interval (ms) Number of counts (-) 1 133.3 8 1/2 

266.6 4 1/4 533.3 2 1/8 1066. 6 1 .. 1/n133.3/n 8/n [0016] The selection 

means 1 6 can access and choose one clock division ratio of the arbitration from from 
from the exterior among the clock division ratios memorized by the division ratio data 
storage means 14. For example, if one fourth of clock division ratios are chosen, 
count processing will be performed every 533.3ms and the required number of counts 
at this time will be 2. The clock generation means 18 generates and outputs the clock 
signal for main processing by carrying out dividing of the input-clock signal inputted 
from the outside based on the clock division ratio chosen by the selection means 1 6. 
A counter 20 counts only the number of counts corresponding to the clock division 
ratio which had the fixed period which follows the input-clock signal generated by the 
set-up clock division ratio chosen. 

[0017] The execution time of count processing seems not to change by this, even if 
the clock division ratio of arbitration is chosen since the microcomputer 1 0 of this 
example of an operation gestalt defined the time interval and the number of counts of 
a count corresponding to each clock division ratio and has counted only the defined 
number of counts first so that the product of the time interval of a count and the 
number of counts may become fixed. 

[0018] The example of the example book operation gestalt of an operation gestalt of a 
count art is an example of the operation gestalt which applied the count art 
concerning this invention to the program of count processing of the above-mentioned 
microcomputer 10, and drawing 2 is a flow chart which shows the procedure at the 
time of performing a count art according to this example of an operation gestalt. The 
subprogram of count processing is periodically called from the main program which 
performs the main processing, and performs count processing. As first shown in 
drawing 2 by the approach of this example of an operation gestalt, it is step SI. One 
clock division ratio of the arbitration is chosen from the exterior, and the division ratio 
storage means 14, for example, a clock setting-out register, is made to memorize the 
selected clock division ratio from from among the clock division ratios which are set 
up beforehand and memorized. On the other hand, the subprogram of count 
processing reads the clock division ratio chosen from the clock setting-out register. 
Subsequently, step S2 The target execution time of count processing is read from the 
data table memorized by the division ratio storage means 14. If a data table is a table 
1, the target execution time is 1066.6ms. 

[0019] Next, step S3 The number of counts corresponding to the data table 
memorized by the division ratio data storage means 1 4, for example, the clock division 



ratio chosen from a table 1, is read. If a clock division ratio is 1/4, the number of 
counts is 2. Step S4 Count processing which counts the fixed period which follows 
change of an input-clock signal and changes is performed, and only 1 adds a counter 
for every activation of count processing. Step S5 It judges whether the value of a 
counter reached the number of counts obtained from the data table. If the value of a 
counter has reached the number of counts obtained from the data table, it is step S6. 
It shifts, count processing is ended and it returns to the main processing. Moreover, 
step S5 If the value of a counter has not reached the number of counts obtained from 
the data table, when called from the main processing, count processing is continued 
again. 

[0020] Although the count of the count performed will change and it will change the 
execution time of count processing conventionally if a clock division ratio is changed 
since count processing is the processing which counts the count of the count 
performed periodically In this example of an operation gestalt, since the count 
counted so that the execution time of count processing may not change is changed 
corresponding to modification of a clock division ratio, the execution time of count 
processing, i.e., the time amount which count actuation completes actually, is kept 
constant. Even if it adjusts automatically the setup time of the count processing 
supposing the execution time of a certain die length according to a clock division ratio 
and a clock division ratio is changed by this, he is trying for the execution time of 
actual count processing not to change in the count art of this example of an 
operation gestalt. 
[0021] 

[Effect of the Invention] Even if setting out of a clock division ratio changes by 
specifying beforehand the amount of counts adjusted corresponding to the size of a 
clock division ratio so that the execution time of count processing may always 
become fixed irrespective of the size of a clock division ratio in case count 
processing which counts the time amount of predetermined die length is performed 
according to this invention and this invention approach, the time amount by which 
count processing is performed is uniformly maintainable. Since it seems that the value 
of an input signal does not turn into a value which shifted from the true value and was 
mistaken even if a clock division ratio changes when processing the input signal from 
the outside which changes in time by the executive program of the main processing 
by that cause, the program which performs the main processing can output a signal 
without an error. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the microcomputer of 
the example of an operation gestalt. 

[Drawing 2] It is the flow chart which shows the procedure at the time of performing a 
count art according to the example of an operation gestalt. 
[Description of Notations] 

10 [ .. A selection means, 18 / .. A clock generation means, 20 / .. Counter. ] .... The 
microcomputer of the example of an operation gestalt, 1 2 .. A program store means, 
1 4 .. A division ratio data storage means, 1 6 
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2. J<SB1t#IS1 4. S»?#®1 6. >>P7 

^7*fi)t#Sl 8. SO=*'t7V'S'2 0*«^Tl^5o 

[0 0 12] zfu^^htm^m 2ii. 
/cfeic*!iMS* > hsaa^Sd t>-:?'7p '^^i.^iBis 

LTl,^*sB1«#ST»oTs 15iJ^lfROM*i^fi6ffl?tlT 
t^?,<. ROMH:iB1S?tiTt^5*'>>hS!vga)+^-7:^P 

[0 0 13] S'lBIS^Sl 4tt. Uyx^fll 

©IBIiS^aTSoT. ±SaSO/i:«)lcS^^nfc<7P7 
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mmoi^^ □ n y t° a — j! Ti*s tj-yyi- amomt 
/slJ±o:^/J^^cA^A^t)6■r*'i7>^^^ls©ll^7BSP5*l'«^^c 

[0 0 14] <7n'y<76^mit. St/^^P-yf^JSItbUW 



^rSrSfST3c,V. tlOymtit. lOee. 6ms^ 

i^^kmas^tjiti't^ybm^jrLT^.^i. :^nmmm 
« 1 ic/TT-r <fe 3 ic. •i^ □ •> <7^mmi i / 2 . 

1/4. Slf1/8lc|S^*tlv ia^Lfc^P-;/^«S 
iblcWJSLTI 0 6 6. 6ms*lt«/j:46lCi2SgS*C7 

y\-m\ ^n^ti. 4. 2. atfiis^^nso 

[00 15] 



1/2 
1/4 



1 3 3. 

2 6 6. 
5 3 3. 
1 0 6 6. 



1/n 133. 

[0 0 16] iMiR#si 6(i. ^mit9-^%m^m 

5C<!:*^T^5„ 1/40^P-y^5J)llJ±^S 

533. 3mss^c;^J■i7VhJ!^ls^ll^TL. 
iimcS^X^T, ^g?*^6A:^?tx/j:A:*:^'P'y'?fi^ 

u tb^-rso *9>^'2 0tt. s^Lfc^p-y^5js 

iblc J: y A:^^' p ^fi^lcifi^lf-rs-^ji 

[0 0 17] :iimmmmm(D^^<7n=\yifn.—5i 1 0 

^ic^^ct^ic. ^<7uy<7^mMzii!i.t^t}t?y\' 
o^rsrsmtti'yy bi&t^^isb. ^nb^titctj'yy 
WBitsoy h LTi>«<DT\ ■l^iEo^p•y^7»Jiik6^ 

[0 0 18] ti'^y vimn'^ainimmm 
^^mmmm^t. ±a$ro^'r^ppvt°:i-'S'i 00* 
hsas©:^p^''5Aic*^wic«5*i7> mm^ 

7P-9^-v'-hT^^o ts'^yvm^co^yyu^'yu 
lis ±SQa^^73^'^' v^^'P'^^AA^e^wwicpftftij 



tc'?u"^'p^^\t^^mm^m.^m^ 4. i?j;^«':7p-> 

P'y^5J)ihb^lI^tbro ;^«:t^T\ Xx'y^S2 T\ * 

hs&s<Daamt7ii$F^^»jiJ±ie«#isi 4(cisis 
1 T'ifctiif . affliit7ii#Faii 1 0 e 6 . 6 m 

[0 0 19] Xx'y7S3 T% »mx-'S'iB1« 

#S1 4lcSB^S^*^Tt^5x-^^ • x-:^;k fi>J^(f« 

1 i3-^^wiRisi\tc'?U'y ^"jimmzn^t^tioy \-m 

^m^^t. ^P'y^5^^ht6M/4T-»tlti\ *17> 
hlS*^2T$5„ Xx77S4T\ A^^I-^P-y^tl^W 

h5Qa^ll^7L. ;ti'i7>h5aS(D^^TSlc;^'i7>^^1 

fcwjjnwrso xx'y^ss T\ ti'^y^cDmt'^^-'^ 
• 7'-yi\^f^'bmcti'yy i-mcmLtcf^iivt'pi^t 
ti'^y^(r>\mi'-'?- • 7—^)\^t'^^'mz.-h'^y h 

[0 0 2 0] ^-^vhSaSti. JlSBWl::||^7T*-nfc:^3'? 
!il«im*s •5'P->'5'»SJ±(^SMlc*t/J;LT. ^'i7>h 

^aa(Dll^7l^5Pa*^^^^6s^,^.^:3^^:*■5v h-r«iH]»? 
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[00 2 1] 

'7uv'y'^m)k.<r>-ki\^zt'^t^io^tMyv%m<yim'i 

;«c'JM::Jttf£; LTlMISi* > h M^ji^-r ^ C i: ic 



[01] %mwMm<Ti-^-('7uz\y'd^-^(r)^m:m. 

10 USSm^^JiJWT'f-^Pziyta-:?. 12 

yP'^vL.IBIf^lg. 14 :»jaJtx— 5ff3tS#S. 

16 JMJR^S. 18 "PU'v^^m^m. 2 0 - 

■■■■n'^y^. 



[01] 



[02] 



18 

I ^ajtT— »Kit^a r ^""* I ^t^v^ [ 
I gjR^R 



